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anyone has been successful with miscible oils and not injured trees,
I would like to hear from them.

MR. C. P. GILLETTE: I am very much interested in the paper just
read, because the results seem almost identical with those we had in
Colorado, especially with the arsenical sprays. We came to the con-
clusion that it was almost useless to expect the ordinary fruit-grower
to control the leaf-roller by means of arsenical sprays. It is necessary
to make so many applications in order to keep the young leaves well
covered with poison that we seldom find the grower thorough enough to
get good results. For that reason, in the Canon City district, where the
insect had become very destructive, we insisted upon the usc of the oil
sprays. We used" Target brand" almost entirely, and got excellent
results. 'Where the growers failed, it was because the orchards were
not well treated with the oil.

VICE-PRESIDENTGLENNW. HERRICK: Aren't your trees generally
smaller than ours in New York State?

MR. C. P. GILLETTE: I think not. We sometimes gather 40 or
45 bushels of apples fr,om one tree. I believe in Colorado, we have
one advantage over the east and the south in our dry climate; it is
nearly always bright and clear so that the oil evaporates quickly.
In a moist climate the danger of injury from the use of oils is probably
greater.

PRESIDEI\TH. T. FERNALD: The next paper on the program will
be by E. N. Cory.

PRELIMINARY REPORT ON THE WOOLLY APHIS 1

By E. N. CORY, College Park, Md.

The results herein set forth, as the title indicates, are wholly pre-
liminary. To the auth~r they are in no sense conC'lusive, but the facts
seem to warrant the belief that other experiments along similar lines
may lead to a method for the control of the woolly aphis.

Because the nursery injury was the most apparent, the control of
this pest was confined for a time, chiefly to nursery stock. This exper-
imentation was begun in 1908, and has been continued as time and
circumstances allowed.

This work has never been pursued thoroughly and continuously to
a definite eonclusion because other, apparently more important, work
has always intervened. For the most part we have been content

1Schizone'!tra lanigera Hausm.
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to advise the use of the remedial measures generally recommended.
Two main lines of work have been followed, treatment of the soil with
dust applications and spraying the tops and soil about the roots. To-
bacco dust of various manufacturing companies and kerosene emul-
sion have been the principal insecticides used. In addition, apterite
(a carholic fertilizer), nicotine sulphate, fish oil soap and lime-sulphur
havc b('en used. The usual mode of application in nurseries has been
to bar plow along each side of the row, apply the dust or spray and then
throw the earth back around the trees ..

Thus far we have been unable to secure good results with any of the
abow-mentioned insecticides. Kerosene has given better results
than any other insecticide. However, as this paper is concerned chiefly
with n'8ults achieved in orchard work, the details of our experiments
on nur8('ry stock will be left for another time.

TREATMENT OF ORCHARD TREES

As in the nursery work the control experiments on woolly aphis
in orehards have been in progress for several years, without determinate
r('8ult8.

In tIl(' 8pring of 1912 work was begun in the orchard of E. W. Hun-
gerford, 11m'shall Hall, Md., in testing the value of various insecticides.
Thi8 orchard was selected because, first: it was badly infested with
woolly aphis and second because the soil in which it is set is a sandy
loam. A8 the soil in the college orchards is a clay loam, the sandy
soil conditions gave an opportunity for some comparisons.

Eleven insecticides in the form of dust or liquids were applied in
trenche8 dug about the base of the trees. These trenches were dug
down deep enough to expose the main roots and about six feet in
diameter. All trees treated were infested with root aphis.

Holuble oil, 1 to 15; Scalecide, 1 to 15; Electro Insecticide Soap, 1
pound to 4 gallons of water; Lemon oil, 1 to 24; Kico-Sul, 1 to 240;
lime-sulphur, 1 to 9; undiluted Pine Tar Creosote at the rate of It,
2 and 3 quarts per tree, kerosene emulsion, 10 percent; tobacco dust,
I! to 3 pounds per tree; One for All,! pound to 1 gallon and
Apterite 1 pound 3 ounces, 2 pounds 6 ounces and 4 pounds 12 ounces
per tree. As this was a private orchard, it was not considered ad-
vi8able to apply each insecticide to more than a few trees on account
of the danger of injury to the trees. It was planned to continue
·the applications that held the most promise in the college orchards.

The applications were made June 24 and 25, 1912. During the night
of the 2Mh rain fell and intermitt('ntly during the 25th so that the con-
dition8 were exceptionally favorable for complete penetration.

The tre('8 were examined in the fall of 1912, without disclosing any
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apparent injury. On April 18, 1913, the soil was removed from the
base of the trees and a careful examination made for the presence of
aphids with the following results: Aphids were found abundant on
the roots of all of the treated trees except on two trees trrateu with
tobacco dust. at the rate of three pounds per tree; on one tree treated
with tobacco dust one and one-half pounds per tree; on one tree treated
with lemon oil; on one tree treated with Hcalecide and on three trees
treated with Electro Pine Tar Creosote. The probable effed of the last
three solutions on the life of the tree was' a matter of speeulation,
hence only a very few trees were treatrd. Only one trre was treated
with each dosage of creosote.

The tests of the efficiency of the Pine Tar Crrosote were continued
in this orchard on other tre~s with ample cheeks. This was the only
insecticide continued because, due to the circumstane('s detailed
below, it was considered to hold the great pst promise. The"e tests will
be discussed in a. later paragraph.

During the examination it was found that a small ant was caring
for the aphids quite as assiduously as thry do for thrir young. \Vher-
ever aphids were found ants were present and they wrre not present
in any case where the aphids had apparrntly lleen controlled.

Upon the removal of the earth from the base of the trres, an ant
would seize the nearest aphid in its mandiblrs and immrdiatdy seek
the shelter of the nearest clod or would follow the channels made in
the soil by the roots to what it evidently considprrd a safe place, then it
would hurry back for another aphid and repeat the proe('ss. This
relationship was found to exist in every case 'where aphids were present.

Specimens of the ants were collected and sent to Dr. W. M. Wheeler,
who very kindly determined them as Lasi1ls (.:1canthomyoJis) inter-
jectus Mayr., supplementing the determination with the following
interesting comments:

(t This ant is a subterranean species which makes it business, like
our other species of Acanthomyops, of dealing exelusively with root
aphids and coccids. I bave always supposed that these ants di~l con-
siderable harm, because they go into this business quite extensively
not only on the root of fruit trees, but also on the root of forest trees
and even herbaceous plants. The workers of all the species of Acantho-
myops have the curious odor which you noticed and described so
well."

The relationship was so marked that the possibility of controlling
the root form of the aphid by control of the ants in this orchard seemed
worthy of a test. In other orchards the writer had previously noticed
in searching for aphids, the peculiar odor, similiar to that of citronella,
that is always associated with L. interject1ls. Work was therefore
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planned to ascertain the extent to which the ant was present as a
symbiote in other orchards, particularly those set in heavier soils than
that at 1\1arshallHall.

A large percentage of the trees in several of the collegeorchards have
been examined for the presence of the ants. With great uniformity
the tn'cs rxamined showed the presence of L. interjectns accompanying
aphids. Examinations were begun April, 1913, and continued through-
.out that season.

With these facts before the writer in regard to the ants and negative
results from the tests at Marshall Hall and tests applied in July, 1912,
in the ('allege orchards, details of which will be given later, plans were
laid for more thorough tests of the Pine Tar Creosote. A row of
trees in the :Marshall Hall orchard was selected and examined for
aphis and ants. Both were found in numbers on every tree. Every
alternate tree to the number of seven were treated with one quart of
Pine Tar Creosote after the earth had been removed. Following treat-
ment, the rarth was replaced. This test was applied on April 26, 1913.
~even untreated trees were left in the row as checks. These tests
were ('xamined December 3, 1914, and they showed very encouraging
results. The odor of the creosote was decidedly apparent even after
twenty-one months had elapsed. Aphids were present on all of the
checks except on two and no aphids were present on any of the treated
trees except in one case. Ants were not present at the above date.
This was to be expected owing to the late date of the observations. A
note made in 1912 seems to indicate a congregating habit of the hiber-
nating ants. During the early spring a cluster of L. interjectus was
discovered in the cavity of an old tree. This was prior to our observa-
tion of the association of the ants with the woolly aphis, hence, no
effort was made to keep notes on the cluster of ants. However this
nest was just within the border of a wood that adjoins one of the
college orchards wherein ants and aphis have since been found in abun-
dall(~e.

Thus far OIilythe tests with undiluted Pine Tar Creosote have been
mentioned. No injury to the roots or trees has been observed re-
sulting from its use. The material is rather expensive~30 cents per
gallon in quantity, hence tests were made of the materiaJ in emulsion.
This was made by using two-thirds of a pound caustic soda, 90 per
cent (NaOH) for each gallon of creosote. A 6 per ,cent emulsion
was used in the college orchard in July, 1913. Eleven trees were treated
in a small orchard consisting of trees grafted on American, Paradise
and Dourin storks. The trees on Paradise stork were only slightly
infeRt~d with aphids, while those on the other two kinds of stocks
were heavily infested. Only a few ants were present; The test was
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conducted primarily to ascertain whether the 6 per cent emulsion would
kill the greatest part of the aphids, and to determine the effect of the
insectide on the vegetative state of the tree. Ample infested checks
were retained.

Examination July, 1914, showed that while only two trees were en-
tirely free from aphis, the balance with the exception of two trees were
free from aphis where the spray influence must have been greatest,
i. e., near the crown. The other trees showed one or two isolated clus-
ters of aphids far out from the base of the trees.

The application was repeated two days after the above examina-
tion and in addition eight other trees in this block were similarly
treated, leaving two trees as checks ..

In addition to the effect on the aphids, a most excellent effect on
the vegetative state of the trees was apparent. New roots were
very numerous and the old bark was replaced by new tissue. Appar-
ently, the spray was just sufficiently injurious to the tissues to stimu-
late the tree to grow new roots and bark.

KEROSENEEM1:LSION
Nine trees were sprayed July 6, 1912, with 4 gallons each of 10 per

cent kerosene emulsion. The earth \vas removed and not replaced
until July 8 owing to threatening showers, which however did not
materialize. These trees were all infested. Examination July, 1913,
showed every tree badly injured by the kerosene. The small roots
were dead and partially decayed and the outside bark around the
crowns entirely killed.

SUM:\fARY

1. Of all the insecticides used Electro Pine Tar Creosote holds the
greatest promise due to, first, its power to kill the aphids; second, its
strong repdlant action and its retention of the penetrating odor after
at least twenty-one months in the soil; third, its stimulative effect on
diseased tissues, and fourth, the possibility of emulsifying it readily.

2. There is a symbiotic relationship between the aphids and Lasitts
(Acanthomyops) interjectus MayI'.

There appears to be a congregating habit in L. interjectus Mayr., of
whieh it may be possible to take advantage in controlling the ant.

Creosote is an effective repellant for this ant.
3. Paradise stocks show some degree of immunity to attack bv the

root forms of the woolly aphis.
\

PRESIDENTH. T. FERNALD: The next paper on the program will
be wid by W. C. O'Kane.
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